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ADHESIVE FOR SECURE TOPICAL ATTACHMENT TO THE SKIN AND 
5 COMFORTABLE REMOVAL 
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15 Field of the invention 

The present invention relates to topical adhesives for attachment to the skin, 
said adhesive being provided as a layer. In particular the present invention 
relates to such topical adhesives which can be employed for attachment to the 

20 skin, particularly for the adhesion of protective articles such as genital-, knee- or 
elbow-protectors or bandages; clothing such as bras, surgical gowns, or parts of 
garments during fitting at a tailor; nasal plasters; prosthesis such as breast 
replacements or wigs; heat wraps, pads, and/or packs, e.g. for topical relief of 
pain or simply to provide warmth; cold wraps e.g. to provide pain relieve from 

25 bruises and to reduce swelling; hearing aids; protective face masks; ornamental 
articles such as jewelry, earrings, guises, tattoos; goggles or other eye wear. 
Further, the topical adhesive can be employed for application of functional 
articles to the skin, particularly for the adhesion of functional articles or the 
improvement of the function of such articles. Functional articles in this context 

30 are cosmetic or pharmaceutical delivery articles which provide a substance to 
the skin such as skin treatment substances, creams, lotions, hormones, vitamins, 
deodorants, or drugs; alternatively cosmetic or pharmaceutical delivery articles 
can also provide a substance to emanate away from the skin such as 
insecticides, inhalation drugs, or perfumes; the adhesive of the present invention 

35 can also be used in functional articles which are not attached to the skin but as a 
compon nt in articles which require a high residence time on the skin such as 
d corative cosm tics (lipstick, eye colors, stage make-up) or cleaning article 
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artc.es which require a hfch residence time on JTJ? such "T""" 
cosmetics (lipstick eve colore .t= M .. > 8uch as decorative 

absorption of body liauids For «L . rt,des are not use <J for 

«. or of an «^^^™2*r h - a «-* *~r to the 
by the adhesive of the oresT "^ T ^ ^ SUtebl >' ^ 

decora^ cos^^aLs'Zlrr"- " "* *> 

creafing a remove, proMeT ' 6S ' S,anCe '° «" *■ *«* ™« 

registration H1602 or WO assam, « ^^^^ ^ invenfcn 

articles havira a topical J k 95/16424 ' ln «" document sanitary 
sanitary napkfn a 1* ""f ' S *»" 0 " of a 

probtems o, £z*££z?t to ^ ^ — « a *° «* 

a wearer. ^ UM w » 10ut °>"*g ""due pain to 
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temperatures between -60°C and +1 20T »nH , * 

rad/s. In order to obtain the Zt I at ^tual frequencies of 0.1 to 100 
20»C. typica, t^^.l^ ^ «"« 
(hereinafter WLF) equation LusT 

a polymeric ad^l 

obtained be, OW the glass .JLE^*^ *" 
and its applicability can be found in ••Principles TpllT 
Tadmor and C.G. Gogos, published by John Vvlle' & So " * * 

Properties of Polymers" bv J n p*™ T. ™ ^ & Sons or ,n "Viscoelastic 

r ruiymers Dy j.d. Ferry also published by John Wilev A <5on c 

this is already missing from WO 96/1 1?™ ^ .• 1.7 V S,nce 
cannot be assessed. ap P l,cab,lity of the disclosed data 

^-i^zi— r- upon — - - 
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Brief description » f the inwntinn 

Pmsthes* such as bre ,s, repLnT* 0 "Zta, lltTl "'^ 
e.g. for topical re»ef of pain or simply to ,££ JZE ST 
provide pain relieve from bruises and tr, ,^ ' d wraps •» to 

fcce masks; omamenfa, T^Z^tZ^T""^^ 

« or pharma^C ™ ^ * • a«es 

mes ta ns U ch a ss W n^ nt s U o Sten L^m^otLT ' 10 

insecticidJinha^n d^T . ema " a,e fr ° m "* - 

skin such as decorate com^Xi^^T?" *"* °" 
cleaning article (hand cleaner faL f'T 8,398 <* 

pores). Such mSZ>£Z 1 W ** C,8anSer *» 

a-heiea^rrjirrr^ :r:x 7,18 

supports the functionalfty of the article tT7 ~ W6arer and 

» aauredi„miL«r«( m m, ^ 3 ^ th '° kneSS °' «*« C 
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adhesfce character, Ucs^L £ £ JT * " aS Sh ™ « 

desired perfcm^ce ^octeT in — '» me 

which have been considered i„ «,,-. . 1,18 characteristics 

*. elasfc behaC ^lunote" ** 
^^^■^^ZZ^ m ° dU,US Whfc " —* ~ 

The elasttc beh au ^™ 1™ . » ^ —* ■* adhere, 
behaviour of me aZT J"„7T " " indiCaa ° n °' " ha « ,ness " 
Their ccbinal 0 I'! ^ " **' — 

f »moval The relaoo„ h.l ? °' *" *«» "P°n 

viscous «i*TLzrr^rr^ i* ^ ihe m<x,u,us - •» 

oauius as well as the,r dynamic behaviour Is of key importance, 
rad/sec. " ^ °' 1 °° "*« 8nd G "» at a ■«£«» of 1 

mist aocord " ,£ ' * ,he ^ ^ « — - - 

• G'„ (1 rad/sec) is in the range 1500 Pa to 20000 Pa, 
preferably 1500 Pa to 15000 Pa, most 
preferably 3000 Pa to 10000 Pa. 



WO 98/28021 



7 



PCT/US97/23474 



5 



• G" 37 d rad/sec) ls in tne range 100 pg fo ^ ^ 

preferably 100 Pa to 10000 Pa, most 
preferably 300 Pa to 5000 Pa. 

range of 3 to 30. 
1Q -theratlo ^(100 rad/sec) -G V (i 0 0 rad /sec) 



G' 37 (1 rad/sec) - G» J7 (1 rad/sec) 
-s not less than 0.5, preferably in the range 
15 0-7 to 3, most preferably i n the range 

1 to 1.8. 

• either the ratio of ar* in" i* 

or AG 37 /G 37 (1 rad/sec) is not greater than 1.5, 



20 



preferably not greater than unity and most preferably 
not greater than 0.8, y 



or 



AG' 37 is not greater than 10000 Pa, preferably less 
than f rt "" " 
both. 



te, 5000 Pa. most preferably ^ ^ 2M0 pa 
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• the value of the ratio G'_/G-„ at least <v- 

«* up to 100 rad/s shouK ^ *™ 1 

above, most preferably 10 or aboTwl " ' mo » P^bly 5 or 
20. anywhere in the frequency m^, — *■ *«* *>• preferably 

• the rheological behaviour can also be related to th. , 

Transition Temperature Tg. For topical JZf ^" eS °" he Glass 

»*—. T 9 shou U preA beSsla^tT to 

20-C and most preferably leJthan -2^ C "" 0 " Prefe * abli ' tess «"» " 

• the rheological behaviour and aceeotanr* rf , . • , 

— -^--c^:; e to s^r ra ^ 
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topical adhesive is less than 4 J/g/K, more preferably less than 3 J/g/K and most 
preferably less than 2 J/g/K. 

• the Theological behaviour and acceptance of a topical adhesive can also be 
related to the specific heat conductivity of the adhesive. Preferably the specific 
heat conductivity is as low as possible, preferably between 1 and Q.1 W/m/K, 
most preferably between 0.6 and 0.1 W/m/K . However, even though these 
ranges allow selection of appropriate adhesives, in the case of heat or cold 
wraps it is desirable to have a relatively high value of heat conductivity to support 
the function of such articles. 

Provided the above rheological conditions are satisfied the adhesives will also 
satisfy conditions such as sufficient cohesiveness (to prevent residue of 
adhesive on skin) which are critical for commercial use of such adhesives and 
apparent to those skilled in the art. Adhesive compositions which satisfy the 
above criteria can be used as topical adhesives for the above mentioned articles 
provided they also satisfy the common requirements of being safe for use on 
human or animal skin during use and generally after disposal of the article. 

Often the criteria of hygienic appearance and pleasant feel upon contact are 
important such that adhesive composition which are transparent or white, and 
which prevent a cold, unpleasant feeling upon application are preferred. 

The above rheological criteria and other considerations can be satisfied by 
adhesive compositions where the composition comprises from 45%, preferably 
from 51 %, to 99.5 % of a plasticising compound or composition which is liquid at 
20°C, from 0.5 to 20 %, preferably 5 % to 15 %, of a polymeric compound or 
composition which is soluble or swellable in the plasticising compound or 
composition and with a tackifying resin in an amount in the range from 0% to 
50% by weight of the composition, preferably from 0 % to 600 % by weight of the 
polymeric compound. The plasticising compound or composition is preferably 
selected from the group consisting of water, alcohols (preferably glycerol), 
glycols, polyglycols, liquid polybutenes, oil or combinations thereof. The 
polymeric compound or composition is preferably selected from the group 
consisting of block-copolymer-thermoplastic-elastomers, styrene-block- 
copolymers and hydrog nated styrene-block-copolym rs, polyacrylics, polyvinyl 
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alcohol, natural gum or gelatines, polyethyleneoxid* ™. • , 
Polyvinyletners, cellulose de^ 

s ^^^T^i:: a T n discovered - - 

which the topical -h^^Z^ "cTT" ^ "** ^ 

facing surface of the article, JZZ?^**? * the 

of the topical adhesive is relevant to th* T T 25 * ab ° Ut 100 rad/sec 

removal from the vesreXZ T^^ ■ P ' W '* ?B " ^ ^ 

of a wearer. " "** f ° r attachment <* said article to the skin 

« •^c i ^KSS£ 0, - (1 ° 0rad/Sec) - 

G'zs ^[(4.26 + C)-1605J Pa 
^ and preferably the following empirical equation: 

G n 25 ^[(1.53 + C)-1724] Pa 



25 



30 



35 



Detailed description of the invention 



Adhesive fnr Mp^i attachment 

e.g. for tooical r*»iiof „* a wraps, pads, and/or packs 

a u, rop ,cai relief of pain or simply to provide warmth- ™m 
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creams, lotions, hormones vitam^ 1 11 , Sk ' n treatment stances, 
or pharmaoeuhoa, IT'^T^T 
away from the skin such as ■ ! . • ub » ta «» to emanate 

10 the adhesive of the „* e* *«* ° r P-to* fcrmer 

whicharen^aJLTmeZrar *° * h fancSo " al arttel « 
high residence time £ ^T^' " "** "** • 

colors, stage make^) or LtL ^ ^ " C ° Sme,icS ( ^ 
cleansere.pecialiy JwLf 9 "** **« ^ ™*. "vgienic 

5 

« is pj^ col^^Ta^tntrfTt 8880 '^ 0 

adhesives (referred to a* p<ja • . » ^'^red typical pressure sensitive 
In fact as the p rson skilled in the art of adhesiv s kn™,c *u> * u 
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i^itztxzzt r d) is *" *« «* 

•» frequency of appiied s*e^ t *!n , 0< *" US °' "» 9re * «■> 
over so™ orders oT mafl „^^ PartKU,ar ' G ' - "» can incase 
5 from typical bonding freqLJ V£Tl?T" " ^ s,res «* «ries 
«■* as indicated below W '"""""V ■* 

1 rad/sto 100 

>0 Parameter and especially oTg 3,7*1 1 <* "logical 

fading because in the able! TL - ^ Ue " Cy - Th ' S «" be 
»-"■* which have no prac^fue "tt *—*«" * wili indude 

only a high variation of G' L J"* ""^ ** PSA « 

-en higher variation o, O^Z^T fteqUendeS but ^ «« * an 
value of G', i.e. .an (6) beco^ ab^ »1 " beC0m8 hiBher,ha " ■» 
» frequence, J^ca, oZ ^7 ^ ^ " " 

Without wishing to be bound bvthPnrvthio u - 

h*h fraction of the energy app^Tt deb * a 

adhesive (so it is not ^Tp!^?^ " Within 8,6 

a -Terence ^^^SS^S - ** ~ ~* — « a, 

30 a range of frequencies. It has been LT!^ <* """""V "« 

- • «* or a , temin Plaster^^^r' aPPi ° a " 0n " - "* 
*»n*d at a low frequency J£al£^? hmm — adhesive «*«* « 
•ne arace. Th* •ZTClSTtli""'" * "* Speed * — 
frequency of^ing „. adh ^£ l^S^V"-* "* *• •« 

» rad/s. Therefore, the frequency rano. *L (ou "« to be on the order of 1 

* ° tween 1 and ,00 " ~ to •» P"*** inv ntion 



WO 98/28021 

PCT/US97/23474 

12 

<o me present inreneon is ^XXon !Zl e , ° P adhMiVe aCMrtin9 
is directed to select the »wh. ■ "* P 8150 " in the art 

5 capac* ( e. g . pret^ ^4^°" '° '"" 3 — «"<* ■»* 
wil, reach 37-c ££1 ^ temperah ™ °' ■» topical 

application. " ' CTen ° e wam,e<J U P °y a human prior to 

o^^eadhes^^hl^tn'T "* ta to ° hl * 

the surface to which it is expect Vj£. TnT. . '""^ i0i " " "* 10 
absolute value of G" in oLrZ l ^ ' mp0rtant 10 ha ™ » '°« 

valuable when using JT ^ C ° heSi ° n ■ W * " P 8 *"'** 

absolute cha g* of G^Thf , he t; '° ^ — *» *e 

- considered. Hence a JLT^Z ^flT Z 

rad/sec)) over G* m ^h/^ „ u 37 ( G 3/ ( 10 ° rad/sec) - G' M 

secure L^llT^, I' 0 .'' 6 k6Pt ^ "* to "** * 
keeping the AG'„ below certain^ eXpressed in absolute tem» by 

25 

'mportantly, the ratio of G' y (100 rad/sec) - G» 37 (100 rad/sec) 
30 6-^(1 rad/sec) - G" 37 (1 rad/sec) 

-re adhesJa^r ^ ~ ' ' — ~ 

neat conduct ™^1ZT ' and 
ofusetultopJad™ * Cha ' eUSeftjl,0m0reft '"' d »" ""egroup 
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The following set of characteristics should preferably be satisfied for the topical 
adhesive of the present invention: 

• G' 37 (1 rad/sec) is in the range 1 500 Pa to 20000 Pa, 

preferably 1500 Pa to 15000 Pa, most 
preferably 3000 Pa to 10000 Pa. 

• G-^ (1 rad/sec) is in the range 100 Pa to 15000 Pa, 

preferably 100 Pa to 10000 Pa, most 
preferably 300 Pa to 5000 Pa. 

• the ratio of G' 37 (1 rad/sec) / G"^ (1 rad/sec) is in the 

range of 3 to 30. 

• the ratio G' 37 (1 00 rad/sec) - G'^ (1 00 rad/sec) 



G' 37 (1 rad/sec) - G''^ (1 rad/sec) 
is not less than 0.5, preferably in the range 
0.7 to 3, most preferably in the range 
1 to 1.8. 

• either the ratio of AG'JG'^ (1 rad/sec) is not greater than 1 .5, 

preferably not greater than unity and most preferably 
not greater than 0.8, 

or AG' 37 is not greater than 1 0000 Pa, preferably less 

than 5000 Pa, most preferably less than 2000 Pa, 
or both. 



• the value of the ratio G' 3T /G"„ at least for the frequency range from above 1 
rad/s up to 100 rad/s should preferably be 3.3 or above, more preferably 5 or 
above, most preferably 10 or above, while not exceeding about 30, preferably 
20, anywhere in the frequency interval. 
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•the theological behaviour can also be related to th. . 
Transition Temperature Tg. For tooica, Jh! Va,U6S ° f G,ass 

invention Tg should prefe^ ^ST^ ^ t0 ^ 
20°C and most preferably less than -2 5 4 ' * ,6SS tha " " 

can a,so * 

^^^^^ 
10 y 

hea. conduct is as low as po2bt iS^T* ^ ^ 
where high values are more ZtaZ, ^Wng articles 

« ^-.^itJ^ 1 an. 0, 

Mowing forrnubBcVoXrTca^ IT"*"*" * a topical adhesive the 

" JS^r* COmPOnent fe "» ««* * • »— ** a, room 

» caused by physical or Sl^T 8 * hR,e t " TOnsional 

Physical links are the «TEL!?- 6 ""^^ M. 

Elastomers. PreSe '" " Systems «"«**» ■«* Thermoplastic 

•*»• specifically, the compositions typically compme: 
- from 0.5 to 20 %. preferably 5 % to is o, h „ . ,. 
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below mentioned plasticis r(s). As not limiting examples such macromolecular or 
polymeric substances can be natural and/or synthetic such as natural gums or 
derivatives such as natural gums and gelatins, their derivatives and alginates; 
polyacrilics; polyvinyl alcohol; polyethylene oxide; polyvinylpyrrolidon (PVP) or 
polyvinylethers, their copolymers and derivatives; cellulose derivatives; Block 
Copolymer Thermoplastic Elastomers and preferably Styrenic Block Copolymers 
and more preferably the hydrogenated grades Styrol/Ethylene-Butylene/Styrol 
(SEBS), Styrene/lsoprene/Styrene (SIS), and Styrol/Ethylene-Propylene/Styrol 
(SEPS). 

- from 45 to 99.5 % by weight, preferably from 51 to 99.5% by weight, of a 
plastJcising substance or a mixture of plasticising substances, which are liquid at 
room temperature. As non-limiting examples the plasticiser can be water, various 
alcohols (like in particular glycerol), glycols and their ethers, polyglycols, liquid 
polybutenes. esters such phthalates. adipates, stearates, palmitates, sebacates, 
or myristates, natural or synthetic oils such as vegetable oils, mineral oils, or 
combinations thereof. 

- from 0% to 50% by weight of the composition, preferably from 0 to 600 % by 
weight of the macromolecular polymeric substance of a tackifying resin whose 
main scope is to tailor the Tg especially in systems based on synthetic polymers. 

- from 0 to 10 % and more preferably form 0 to 5 % by weight of substances for 
facilitating and stabilising the gel and the gel forming process both of hydrophilic 
or hydrophobic liquid plasticisers. These may be for oily systems, e.g. the fatty 
acids of C 8 to C22, their metallic salts and their polyoxo-derivatives; lanolin 
derivatives; silica; bentonite, montmorillonite and their derivatives; polyamides, 
waxes or mixtures thereof. 

Common additives known in the art as preservatives, antioxidants, anti UV, 
pigments, mineral fillers, rheology modifiers etc. can also be comprised in 
quantities up to 1 0 % each. 

When chemical crosslinks are formed in the system, a crosslinking agent can be 
present preferably in quantities up to 5 % by weight. Chemical crosslinking can 
be formed also by mutual n utralisation of polymers having different 
functionalities as in the reaction b tween acid polyacrylics and polysaccharides. 
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The resulting compositions for topical adhesives can be divided into three 
families according to the nature of the main component, i.e. usually the liquid 
plasticiser(s): 

1) Hydrophobic compositions in which the plasticiser is typically an oil or 
blend of oils of vegetable or mineral origin and the polymer is usually a synthetic 
polymer, preferably an elastomer, soluble or swellable in oil(s). 

2) Mixed phase compositions in which both hydrophobic and hydrophilic 
components, possibly in both plasticisers and polymers, form two or more 
separate phases. In such cases an emulsifier/surfactant is preferably present at 
a suitable level to form stable emulsions between the incompatible phases. For 
topical adhesives according to the present invention it is preferably that the 
hydrophobic components are prevailing vs. the hydrophilic ones. 

3) Hydrophilic compositions in which typically the plasticiser is 
water/glycerol/glycols and the like and/or mixtures thereof and the polymeric 
phase is of synthetic (e.g. polyacrilics) or natural (e.g. natural gums) origin or 
mixtures thereof. 

It is to stress that, differently from the medical field and from the cited prior art, 
the hydrophilic compositions are not preferred while the hydrophobic and mixed 
phases compositions 1) and 2) are preferred in the applications of the present 
invention. 

This depends partially on technical reasons in the sense that many hydrophilic 
compositions used in the medical field show too low elastic character and 
cohesion for being useful in the present application. 

For example, for most functional articles mixed phases compositions are 
preferred. For functional articles with a delivery function the compound to be 
delivered needs to come out of the topical adhesive composition at different 
speeds, e.g. perfumes can have a delivery profile which changes from high to 
lower values while drugs have to be delivered preferably at a constant rate to 
prevent overdosing. Cosmetics often are lipophilic and moisturizing such that a 
combination of watery and oily components is most desirable. 



WO 98/28021 



PCT/US97/23474 



17 

Further hydrophilic topical adhesives also tend to be perceived as cold and wet 
which upon application to the skin of a human is not in line with typical 
expectation. Additional problems result from the fact that in particular topical 
adhesives comprising water as the plasticiser have a tendency to dry out unless 
5 they are sealed into an impermeable package. 

Application of topical adhesive 

Articles, comprising functional articles as previously defined, in which the topical 

10 adhesive according to the present invention can be used by being provided as a 
layer having a thickness or caliper C measured in millimetres (mm), can be made 
by any of the ways usual in the art. The functional article in this context also 
defines whether the adhesive is provided to hold a substrate to the skin or 
whether the adhesive as part of a composition is directly provided to the skin. In 

15 the first case the application of the adhesive to the skin facing surface of such 
articles should not cause major problems to those skilled in the art since it can 
be provided by any well known techniques commonly used for other adhesives. 
In this context the total area of the skin or wearer facing surface of an article 
which is covered by the topical adhesive depends on the intended use of the 

20 article. For conservation of adhesive it should be not more than 80 %, preferably 
from 30% to 60% of the wearer facing surface of the article. Preferably, the 
adhesive extends close to the periphery of the article, but since it is not intended 
for absorbent articles it can also cover the central area of the articles. Most 
preferably the topical adhesive is provided in a pattern of small incremental 

25 areas such as dots or similar. 

The topical adhesive is provided, e.g. on at least part of the wearer facing 
surface of the article, as a layer having a thickness or caliper C that is preferably 
constant, or that alternatively can vary over the surface interested by the 
30 application of the topical adhesive. 

If possible, the article also provides breathability by being at least water vapour 
permeable, preferably air permeable to prevent stuffiness. Breathability, if not 
supported by the topical adhesive as such, can be limited to the area of the 
35 article where no adhesive is applied. 
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Pap., Proving el y rete ^^?, U l! S ' *** 
y dsy release for the selected topical adhesive. 

5 Wh6n COnsiderin 9 Particular the removal phase of a tn ■ , 

composition for attachment of articles to thT. „ ? ° P,Ca ' adhesive 

recognized that good cond^sT^a 1 IT ' ^ 
100 rad/sec, of the topical adhesive aDoli^T/; ** ,U8ncy ° f about 

surface of an article for attach^ T ° f *» wearer **** 

-0 achieved when th! 1^ ttsT r^ S T " ' ^ 

contacts the body, without causae D T 1 ^ ° n * Where *• article 
too hard upon removal to Z l a ? T"' Without ^ 

wearer Moreover> a good 

15 skin or on the hairs. 0t teave residual rem ains on the 

* Provided, e g. typicX l^i ^ byerinWhlCh,he ^'adhesive 
» an, me ^^"l"T? **" ^ * ^ 

mass of *JZE?*> 1"°" *«— «■* -e 

•0 m omer worts, ftinner toye* J^ST- 8enSa,i0^, 10 "* — '• 
a .owe, G" B too^t Sel^T 8 ^ — *" 
removal of the article. ^ pain 9an ^km upon 
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G" 25 < 1(4.26 + C)- 1605] Pa 
and preferably the following empirical equation: 

^[(1.53 + C)-1724J Pa 



has been deve^ TI J? ."T 3 Remoral Pai " Tes, 



25 



30 



Removal P a j n GraH» T^ t 

^^^r^ rrr eva,uate - pal " **■ 

and previously ^^ZZ^^T^ 9 ^ **■ 

pain upon removal of eaoh Znl .f ^ ^ speafica "y ^.uates the 

-moving a reference Z^ZZT^T * " "* ^ * 

plaster. constituted by a commercial strong medical 



Sample preparation. 
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^r te :Co W " h 80 *1 extruder. The 

test rence sample and used for attachment to the skin during the 

Test method. 

10 A panel of six graders is selected for the test Th. , . ■ 

climatically controlled lab where » t 7 "»•"•» performed in a 

of 50% are maintain* TT^TTT t "Z? and a »"*• Humid«y 

norma, ^^sh^tTa ^"Tr *" " ^ 
hours before the test to allow JjnT and d,yin8 * teas < *«> 

» - Three ^^ZTb^c"" " 

comparison wtth the referenced! \ "T ■"■••-«» 

operator to the inner part of thTZ! , ^" e " applied * hand >>* «» 

whs, and ta l^T s ,T am ' ■*» centere<i « •» 

•ne • The operaCxeToTeaT 7~ ^ ^"^ "* «* *»» - 
that is typically apZi to ca^T eaCh J 8an " >te «* * P-» •» same pressure 

sampletj ^^^ZT. T' * adheret ° *• ^ach 

*oy ttte c^jr 8 n:r:pr rtfe, ^ ed ' rom,,,e9rad - s 

reference sample R is ^ ° U> * e ** int The 
respecflve series T^L'^' 7" T " ** -* * 

samples in ea* ofthe^ SUT ~»*-«»*»«- of A, B. c 

each series is allowed « ' """^ ^ " 0 repel * on in 

reference R always being the * ^ samples is tested Wee. the 
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P* upon ^ SSI R n ° Pai " *" 10 <° - 

The pain values for each samDle a r o„w n 
10 observations. ' ' ^ C Were ° btalned as « mean of 24 

M Mo. Co.. 40% to iT?f Kayd t a J >arafflniC m,neral 011 avatebte ft""- 
1010. an antoddan, avai^ ^ ciotl*' W6 ' 9 °' " 9an °' < 
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So tat, toe tomulatim had ^ fc ^ ^ 
Kraton G-1651 

Kaydol 1 0 0% by weight 

5 Escorez5300 4 9 0 % by weight 

Magnesium Stearate 4 °'° % by Welght 

Irganox1010 0-7% by weight 

0.3 % by weight 

w ™e cm***, has the following rt^ogica, p raperties „ 3rc 

a) Bastio Modulus at 1 nid/s, e . = 70M Pa 

b) Viscous Modulus at 1 rad/s. G-^wp,, 

" ^^^"V^Modulusa.l.ad/s.G- , G - - M4S 

d) Ratio of G>37 (10 ° rad/sec > " dOO rad/sec) 

20 

G'^O rad/sec) - G" 37 (1 rad/sec) 
-1.11 

e) The ratio of AG' ovei-rv m t 

«,;», ^. 37 37 (1 rad/s) was 0-291, 
with AG' 37 = 2051 Pa. 

25 
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The results show that for a given topical adhesive composition, represented by 
the value of G" 25 (100 rad/sec) of 4431 Pa, increasing thickness values for the 
layer of topical adhesive correspond to reduced pain grades upon removal of the 
topical adhesive from the skin 

5 

Of course the thickness values for topical adhesive layers comprised in different 
articles can be varied according to the empirical equations of the present 
invention in order to achieve acceptable removal pain grades with different 
topical adhesive compositions, and therefore with different values of 

10 (100 rad/sec), within limits that can be readily determined by the man skilled in 
the art. Usually, in the field of the articles previously defined, this limit should not 
exceed 10 mm. The same is true for possible selection of preferred topical 
adhesive compositions having different values of G"^ (100 rad/sec) to be applied 
in a layer having a certain preferred thickness in order to reduce the pain grade 

15 upon removal of the article form the skin. Possible preferred limits for G'^ 
(100 rad/sec) of a topical adhesive composition are implicitly defined e.g. by the 
preferred rheological characteristics of the topical adhesive compositions. 
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Claims 



hearing aids, protege „ M „^ o ma ™ , ? ^ e * "»■»• 
lunctaa, artic.es being cosmeti "oToLT !. "*'" " ^ ° r 
'0 cosmetfcs or cleaning LcteT M ex T ^ ^ «*—''• 
as wound dressings sanS™ IT ^ «* 

v.scousmodulusatatemperatureof25«C(77nG- 25 . 37 ' " 

G»^[(4.26 + C) - 1605JPa 

uiicuness o satisfy the following equation: 
G'js * [(1.53 + Q 1724] Pa 

37 

(1 rad/sec) in the ranae l*inn Do *~ on™« 
^'-^Pa^p^Lpa.otZ 

J5 * G "37 ( 1 rad/sec) in the range 100 Pa to i*;nnn d 

10000 Pa, most preferably 300 Pa to 5000 Pa^ Preferably 100 Pa to 
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• the ratio 

5 G ^ (100rad/ sec)-G" 37 (i00rad/sec) 

G' 37 (1 rad/sec) - G" 37 (1 rad/sec) 
is not less than 0.5, preferably in the ranae o 7 m * « * 
the range 1 to 1 .8; 9 to 3 ' most Preferably 

10 * alternatively either 

2000 Pa ^ Preferab,, 1688 5000 P * 'ess 



in 



15 



or 



the ratio 



G 37 ( 1 °0 rad/sec) - G' 37 (1 rad/sec) 



Itrr!?!" 1 : 5 ' P-^'V notgreaterthan 1, most 



20 G '37 ( 1 rad/sec) 

is not greater than 1.5, p 
preferably not greater than 0.8, 

or a combination thereof. 
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- a tackifying resin in an amount of from 0 % tn «;n o, h • u 

*»" 0 % .o 600 % by we** of said p^L^olT ' Prefera ^ 

puiymenc compound or composition. 

5 6. A topical adhesive according to claim 5 wherein 

°<s, glycols, oil or combinations thereof; and 

combinations thereof ceimiose denvabves, or 

5 

) ft A 

fcn*„a, art* I^Tc^fc™ *J~-«-*-^.*r. ora 

**°rasve cosmelic or a deZUn pharroacBulical article. . 

^c r o^r wr r e p a r:r r 1 m m ° — * 

functional articles being cosmetfc or nh.™ .. make-up, or on 

cosmetics ordeaning arb^eT *"""■*■• delivery arWes. decorate 
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